Mutations in the Caenorhabditis elegans dystrophin-like gene dys-1 lead to hyperactivity and suggest a link with cholinergic transmission.
Mutations in the human dystrophin gene cause Duchenne muscular dystrophy, a common neuromuscular disease leading to a progressive necrosis of muscle cells. The etiology of this necrosis has not been clearly established, and the cellular function of the dystrophin protein is still unknown. We report here the identification of a dystrophin-like gene (named dys-1) in the nematode Caenorhabditis elegans. Loss-of-function mutations of the dys-1 gene make animals hyperactive and slightly hypercontracted. Surprisingly, the dys-1 mutants have apparently normal muscle cells. Based on reporter gene analysis and heterologous promoter expression, the site of action of the dys-1 gene seems to be in muscles. A chimeric transgene in which the C-terminal end of the protein has been replaced by the human dystrophin sequence is able to partly suppress the phenotype of the dys-1 mutants, showing that both proteins share some functional similarity. Finally, the dys-1 mutants are hypersensitive to acetylcholine and to the acetylcholinesterase inhibitor aldicarb, suggesting that dys-1 mutations affect cholinergic transmission. This study provides the first functional link between the dystrophin family of proteins and cholinergic transmission.